which supports the use of movement observation as a primary assessment tool for clinicians. Because these tools are based on clinician observation, it is important to establish whether they can be performed reliably. Previous work has shown that altered movement patterns in the frontal plane are predictive of acute LBP development during exposure to a prolonged standing posture in previously asymptomatic individuals. 14, 16 These findings have led to the development of a screening test for identifying individuals at risk of LBP called the active hip abduction (AHAbd) test. 15 Findings from previous research of the AHAbd test revealed that the tool was valuable in discerning in a sample of previously asymptomatic participants those who developed LBP during prolonged standing and those who did not, with a high level of specificity (0.88). 15 The AHAbd test was designed to assess the maintenance of neutral trunk and pelvic alignment in the frontal plane, while the individual performed a single hip abduction movement in a sidelying position. The original scoring criteria were based on an ordinal scale ranging from 0 to 3 (0, no difficulty, smooth and controlled movement; 1 minor difficulty, able to correct position; 2, major difficulty, able to correct position; and 3, major difficulty, unable to correct position). In an ongoing case-control study of the AHAbd test, preliminary results showed that 86% of individuals with LBP had scores of 2 or greater on the test, using the modified scoring criteria as described for this study. Furthermore, individuals with LBP demonstrated altered muscle recruitment strategies during performance of the AHAbd test compared with healthy controls. 22 These preliminary findings indicate the potential clinical use of this test in the assessment of frontal plane control in patients with LBP. Although the AHAbd test has been shown to detect differences between individuals with LBP and controls, as well as to predict LBP development in asymptomatic individuals, the reliability of its scoring has not been established. It is critical to ensure that the scoring of an observation-based test has T T STUDY DESIGN: Clinical measurement.
T T OBJECTIVES:
To determine the interrater and intrarater reliability of the active hip abduction (AHAbd) test.
T T BACKGROUND:
The AHAbd test is used to assess lumbopelvic movement during a dynamic lower limb activity. The test has previously been shown to predict low back pain development during a prolonged standing exposure in previously asymptomatic individuals. As an observationbased assessment for which rater reliability has not been established, similar scoring on the test between clinicians is essential.
T T METHODS:
One hundred twenty-eight video clips of participants performing the AHAbd test were recorded. Sixteen practicing physical therapists scored test performance by viewing 20 preselected videos to establish interrater reliability. Fourteen of the 16 raters rescored the videos after a 3-week period to establish intrarater reliability. Demographic data were collected for all raters.
Intraclass correlation coefficients (ICCs) were calculated for reliability statistics. Correlations were performed between demographic data and ICCs.
T T RESULTS:
Interrater reliability (ICC 2,1 ) for the test using the 4-point scale was 0.70 (95% confidence interval [CI]: 0.56, 0.84) and 0.59 (95% CI: 0.43, 0.76) when the scale was dichotomized into positive/negative scores. Intrarater reliability (ICC 3,1 ) was 0.74 on average. Demographic characteristics were not significantly associated with reliability scores.
T T CONCLUSION:
Interrater and intrarater reli-
strong reliability prior to implementing the test in clinical practice. The purpose of this study was to determine the interrater and intrarater reliability of practicing physical therapists in scoring AHAbd test performance in asymptomatic adult participants.
METHODS
A pproval for this research study was granted by the Institutional Review Board at Regis University. Prior to participation in this study, all video subjects and clinician raters completed an informed-consent form.
Participants
The raters included practicing physical therapists recruited through the Regis University alumni website, APTA Colorado State Conference, faculty members in the School of Physical Therapy at Regis University, and the Regis University Clinical Education Scholars. Inclusion criteria for the raters included holding current physical therapy licensure and some active engagement in clinical practice. Demographic data (entry level of physical therapy education, highest degree obtained, specialty certification, years of practice, hours per week engaged in clinical practice, and practice setting) were collected for the clinician raters.
A convenience sample of asymptomatic volunteer subjects was recruited from the university population and surrounding area, and videotaped while performing the AHAbd test. Inclusion criteria were that the subjects had to be between 18 and 70 years of age, have no current LBP symptoms, be able to understand and follow verbal instructions provided in English, be physically able to transition between standing and supine/sidelying on the floor, and be able to perform the required hip abduction movement without assistance.
Video Collection of the AHAbd Test
The subjects who performed the AHAbd test were videotaped with a Mini-DV digital camcorder (Optura Pi; Canon USA, Inc, Lake Success, NY). Recording was performed using a single camera, positioned at an angle above and aligned with the frontal plane (camera faced caudally), to maximize observation of frontal and sagittal plane deviations. The subjects were positioned on a thin yoga mat that was covered with a white sheet and placed over an office-grade, carpeted surface. Subjects lay on their side, with both of their lower limbs fully extended, in neutral hip rotation and a relaxed ankle position, and their top upper extremity resting on the ribcage and the hand on the abdomen (FIGURE 1A and 2A) . The investigator performing the recording then ensured that the subject's shoulder, trunk, and bilateral lower extremities were in alignment. Subjects were not allowed to practice the movement; however, they were passively moved through the AHAbd test prior to each trial so they could get a sense of the movement sequence and range of motion. An investigator provided subjects with the verbal instructions used in a clinical setting: "Please keep your knee straight and raise your top thigh and leg towards the ceiling, keeping them in line with your body, and try not to let your pelvis tip forwards or backwards." Subjects performed the test bilaterally.
The criteria used to determine highest quality video clips included full and clear execution and completion of the AHAbd test, absence of subject-identifying features, appropriate subject positioning, and high visual quality. Two investigators (E.N.W. and A.M.D.) evaluated each video clip for quality and separately scored each video clip using a modified version of the criteria previously established by Nelson-Wong et al. 15 When there was disagreement about a score, the 2 investigators watched the video clip together and identified the key features of the movement, then assigned it a consensus score.
This approach was used to refine the initial scoring criteria originally reported 15 to improve the clarity of the instructions and description for each scoring category. TABLE 1 reflects the modified scoring criteria as they were provided to each rater. To ensure that there was a full range of AHAbd test performances across the 4 possible scoring categories, 5 of the highest quality video clips (ie, full test execution captured, no identifying features present, subject fully in view) that were representative of each scoring category (as scored by E.N.W. and A.M.D.) were selected for inclusion in the study. An effort was made to include video clips on which there was some disagreement between the 2 investigators in the initial scoring attempts, as well as video clips on which there was initial agreement.
Training of Raters and Study Protocol
Each rater received a packet of information sent via mail. This packet included the informed consent forms, instructional information on how to complete the study, a DVD with a 14-minute tutorial on how to score the test, with example videos that were different from those included in the actual study, the demographic survey, a sheet detailing the scoring criteria, scoring sheets, a DVD with the 20 video clips to be scored, and a copy of the original manuscript 15 that described the development of the test. Raters were asked to score each video clip, identify the key features that led them to that score, and record the number of times they needed to watch the clip to provide a score. Raters were requested to return all items, including the DVD, within 3 weeks of receiving the packet. Follow-up reminders were sent by email and/or telephone when the 3-week return deadline approached. These data were used to conduct the interrater reliability portion of the study.
Three weeks after the initial study, the raters returned their packets to the investigators, who mailed another packet to the responding raters containing the same items, with the exception of the demographic survey and consent forms. The same 20 video clips, presented in the same initial order, were then rescored by the same raters to assess intrarater reliability. A 3-week washout interval was utilized to avoid raters' recollection of the video clips, as well as their previously assigned scores.
Statistical Analysis
Frequencies were calculated for the clinician demographic data and reported in percentages of the sample. Intraclass correlation coefficients (ICCs) were used for the reliability analysis due to the multiple raters involved in this study. 17, 18, 23 ICCs used in this situation have been found to be preferable to the weighted kappa statistic, because they are sensitive to both agreement and association, and, when used with ordinal data, provide a number that is usually identical to the weighted kappa. 23 Each rater's scores for the 20 videos were entered into a 2-way random-effects model with average measures (consistency definition) to calculate ICCs for the assessment of interrater reliability when scores are averaged among multiple raters. 21, 23 For generalizability to the clinical setting, where a single physical therapist would likely score the test, a single-measures ICC 2,1 model was also calculated as an estimate of single-rater reliability. 21 To assess intrarater reliability, each rater's initial and follow-up scores for the 20 videos were entered into a 2-way mixed-effects model with single measures (consistency definition) to calculate ICCs. 23 An average of the resulting ICCs obtained for intrarater reliability were taken across raters to provide an average intrarater reliability score.
Data were also converted to dichotomous scores of positive (score of 2-3) and negative (score of 0-1), per the original research on the AHAbd test, which found an optimal cut-point of 2 or greater for predicting LBP. 15 ICCs were also calculated for the converted dichotomous scores.
The guidelines used for the interpretation of the ICCs were as follows: 0.00 to 0.25 indicated little if any correlation; 0.26 to 0.49 indicated low correlation; 0.50 to 0.69 indicated moderate correlation; 0.70 to 0.89 indicated high correlation; and 0.90 to 1.00 indicated very high correlation. 13 Correlations (Spearman rho for nominal and ordinal data and Pearson product moment for interval and ratio data) were calculated between the demographic variables (entry-level degree, highest degree, years of practice, hours per week of practice, practice setting), number of times videos were watched prior to scoring, and ICC values. Data were analyzed using SPSS 18.0 (SPSS Inc, Chicago, IL).
RESULTS

T
wenty-two practicing physical therapists agreed to participate in this study. Sixteen of the 22 study packets were completed and returned, for a 73% return rate.
Sixty-four subjects, ranging from 22 to 69 years of age, were videotaped during performance of the AHAbd test. One hundred twenty-eight video clips were collected, 1 for each of the lower extremities of the 64 subjects, of which 20 videos clips (5 for each scoring category) were included for the assessment of rater reliability.
Summary demographic data for the raters are presented in Follow-up study packets were sent out to the 16 raters to determine the intrarater reliability of the video clip analysis. Fourteen of the 16 raters completed and returned the follow-up study packets, for an 88% return rate. The 2 raters who did not send in the follow-up packets were contacted via email, and schedule demands/time constraints were identified as the reasons for their failure to return the follow-up study packet.
On average, intrarater reliability (ICC 3,1 ) was 0.74, with values for single raters ranging from 0.53 (95% CI: 0.13, 0.78) to 0.93 (95% CI: 0.82, 0.97). Intrarater reliability data are provided in [ research report ]
The only statistically significant correlation between demographic data and ICC values detected was a negative correlation between "number of times videos were watched" on the initial scoring and "years of clinical practice" (r = -0.541, P<.05), indicating that more experienced clinicians did not require as many viewings of the video clips to score them on the initial scoring day. This difference was not present on the follow-up scoring day. TABLE 6 contains the correlation statistics for demographic data and number of video viewings for both initial and follow-up testing days.
DISCUSSION
T he focus of this study was to determine the interrater and intrarater reliability of the AHAbd test scoring in practicing physical therapists. The results from this study revealed moderate to high interrater and intrarater reliability in physical therapist scoring of the AHAbd test. For cases in which average scores between multiple raters may be used, as in research settings or within teams of clinicians, the interrater reliability is very high for this test. Also of interest was that there were no significant correlations between experience level or primary practice setting and performance of scoring the test; although more experienced clinicians were able to score the test without multiple viewings on the initial scoring day.
There are many performance-based tests used in clinical practice to assess movement and guide treatment for individuals with LBP. The results of this study align well with other reliability studies 10, 25 of observational tests used to assess lumbopelvic control during lower limb movement and, in fact, show the AHAbd test to have higher levels of reliability than many other movement-based tests used in clinical practice. 25 The active straight leg raise (ASLR) 2, 11, 12 and the bent knee fall-out (BKFO) tests are both cited in the literature as assessment tests utilized to assess lumbopelvic control in individuals with and without LBP. [2] [3] [4] 19, 20 The ASLR is a clinical test in which the patient, positioned in supine with lower extremities extended, is asked to lift 1 lower extremity with extended knee 20 cm from the table and rate the difficulty on a 0-to-5 point scale. [10] [11] [12] The ASLR has established reliability and validity data in women with posterior pelvic pain associated with pregnancy, 10 and has also been reported as a useful test for unilateral lumbopelvic pain. 24 Mens and colleagues 10 found the ASLR to have higher intrarater reliability than the AHAbd test, with an ICC 1,1 of 0.83. For the BKFO test, the patient is positioned in supine, with 1 lower extremity flexed with the foot on the table, and is asked to externally rotate and abduct the flexed limb as far as possible without rotating the pelvis. The clinician assesses the quantity and quality of movement. 5 In a study by Luomajoki and colleagues, 8 scoring of the BKFO test was found to have a kappa (κ) value of 0.38 for interrater reliability and of 0.86 for intrarater reliability.
Weir and colleagues 25 examined interrater and intrarater reliability for 6 observational tests frequently used in clinical practice to determine core stability using a video-based methodology similar to that of the current study. Their findings revealed interrater and intrarater reliability (ICC 2,1 ) values ranging from 0.09 to 0.51 and 0.31 to 0.55, respectively. The scoring system used in that study was vaguely defined, and the authors indicated that a more detailed scoring system and better training of the raters might have improved these findings. 25 There are limitations to the current study. The videotaped subjects were drawn from a sample of convenience and, therefore, might not have demonstrated the scope of movement patterns typically seen in a heterogeneous clinical population. An effort was made to include video clips that represented movement patterns with a distribution across performance levels. As the AHAbd test is not currently intended for use in clinical populations, our results cannot be generalized beyond use in asymptomatic adults. The video clips used in the study were scored and selected by the investigators, and this might have presented some opportunity for bias. However, the investigators' scores were not included in the analysis; the main goal was to ensure a distribution of performance levels for the raters to view, not to determine whether the raters and investigators similarly scored the performance of the test. The training session for the raters employed a DVD tutorial versus a face-to-face interaction in an effort to minimize time and travel requirements for participation. Not having face-to-face interaction might have contributed to a lack of understanding of the scoring criterion. Though the DVD instructional presentation for this study was self-paced, it did not consider the raters' preferred learning style and contentment with this format. The benefit of face-to-face instruction is that it generates discussion and feedback, which have the potential to enhance learning. 9 Raters were encouraged to contact the investigators if they needed additional support regarding the requirements for participation and criteria for scoring; however, no participating raters did so. There were no controls to prevent raters from taking notes during the initial scoring session for use during the follow-up session; however, raters were instructed not to do this when they agreed to participate in the study. Choosing between scores of 0 to 1 and 2 to 3 might have been difficult for some raters, as the movement differences between these scores tend to be subtle. Previous work has found that the optimal cutoff score for the AHAbd test is 2. 15 It was encouraging to find that the average interrater reliability remained very high when the data were considered as either positive (score equal or greater than 2) or negative (score less than 2); however, this may not hold true for individual clinicians, as the estimated singlerater interrater reliability was markedly lower. None of the demographic variables collected were correlated with reliability of scoring the test; but it must be noted that of the 16 raters, 14 were primarily employed in outpatient or sports physical therapy settings and only 2 worked in skilled-nursing facilities or long-term care settings. Therefore, definitive conclusions cannot be made as to whether primary practice setting is associated with a clinician's reliability in scoring this test.
CONCLUSION T
his study found moderate to high reliability when practicing physical therapists scored the AHAbd test in asymptomatic volunteers through observation of video recordings, regardless of their experience level or practice setting. These reliability coefficients were achieved with minimal training (viewing a 14- 
